Intracellular Assays to Monitor Survival and Growth of Yersinia pestis Within Macrophages.
Yersinia pestis is able to survive and replicate within macrophages, while also being able to live in the extracellular milieu of the host. Assays that facilitate better understanding of how Y. pestis survives intracellularly and subverts normal host antimicrobial defenses require the ability to monitor intracellular Y. pestis survival and replication. In this chapter three different assays for monitoring intracellular survival and replication will be described, along with the formulas and methods to quantify and present the acquired data. These assays are fundamental to answering a multitude of questions pertaining to which bacterial factors are important for intracellular survival. Additionally, these assays can be used, with modifications, for other intracellular pathogens of interest. The first assay discussed will be the conventional bacterial enumeration assay, which quantifies bacterial numbers directly through a classic colony forming units (CFU) assay. Quantifying bacterial burden through CFU determination allows for differentiation between intracellular/cell-associated bacteria and extracellular bacteria. However, CFU determination is laborious, does not allow for direct kinetic monitoring of bacterial growth, and is difficult to adapt to high throughput assays. Bioluminescence bioreporters that use luciferase to monitor bacterial numbers allow for simple, plate reader-based, real-time kinetic monitoring of bacterial growth that is amendable to high throughput techniques. Finally, we will describe live cell microscopy using fluorescent bioreporters, which allows for monitoring of bacterial replication in individual cells and the possibility to visualize interactions between bacterial and host proteins during intracellular infection.